In our study cohort (n = 375), the median Basic Knowledge (BK) T-score was 7 (range 1-9) and the pass rate was 55%. Median BK T-scores were significantly different between untrained (6; range 3 -9) and previously trained (8; range 3-9) participants. A majority of the trained participants obtained pass marks. Median Total Knowledge T-score, involving advanced questions, for previously trained participants was 11 (range 3-14), but pass rate was low (35.7%). Higher educational qualification was a significant factor impacting all scores. Untrained participants indicated interest in attending IBLS courses, while trained participants were interested in refresher courses.
I NTRO D U C TIO N
Out-of-hospital cardiopulmonary arrest (CPA) in children is relatively rare, with a reported annual incidence of 9.1-9.8 per 100,000 children aged less than 16-17 years. (1, 2) While its incidence has remained fairly constant over the years, (1, 2) a higher than usual rate of 19.2 per 100,000 children was reported in 1999 by Sirbaugh et al. (3) In terms of personyears, studies from the United States, Canada and Netherlands have reported incidences ranging from 8.04 to 11.2 patients per 100,000 person-years. (4) (5) (6) Despite its relatively low incidence, CPA in children is considered significant. According to Atkins et al, the incidence of CPA among the paediatric age groups was highest among infants (72.7 per 100,000 personyears for infants; 3.73 per 100,000 person-years for children;
6.37 per 100,000 person-years for adolescents).
The outcome of CPA in children is reported to be generally very poor, with high rates of mortality and morbidity, and survival rates between 0% and 27%. (1) An earlier study from
Singapore reported that only 4 out of 85 children who presented with out-of-hospital CPA to a children's emergency department survived to discharge, and all survivors had neurological deficits. (7) Among the paediatric age groups, survival was the lowest among infants (3.3%) when compared to children (9.1%) and adolescents (8.9%). (5) The most common causes of CPA were reported to be trauma, sudden infant death and respiratory disease, with asystole being the most common presenting dysrhythmia. (1, 2, 8) A majority of paediatric CPA are reportedly unwitnessed, (1, (7) (8) (9) with bystander rates for cardiopulmonary resuscitation (CPR) usually reported to be low (range 17%-31%). (1, 2, 7) However, bystander CPR is consistently reported as a factor that significantly contributes to improved survival or hospital discharge rate in children with CPA. (2, 9) Therefore, caregivers and potential bystanders should be educated on CPA and made aware of the benefits of CPR.
The objective of this survey was to determine the knowledge, attitudes and perceptions of parents in Singapore with regard to infant basic life support (IBLS), which is an integral part of training on basic cardiac life support. In Singapore, the IBLS/CPR courses are taught as part of the Basic Cardiac Life Support (BCLS) course, which is based on the Singapore
Resuscitation Guidelines (10) and uses a combination of didactic lectures, video screenings and manikin demonstrations.
We found that most of the recent studies that examined adult knowledge, attitudes and perceptions with regard to IBLS were from countries culturally and ethnically different from Parental knowledge, attitudes and perceptions regarding infant basic life support INTRODUCTION Out-of-hospital cardiopulmonary arrest (CPA) in children is rare but significant, with poor survival rates and high morbidity. Asystole is the most common dysrhythmia, and cardiopulmonary resuscitation (CPR) is of great importance in such cases. We aimed to survey the knowledge, attitudes and perceptions of parents in Singapore regarding infant basic life support (IBLS).
MeThODs A questionnaire survey was administered to parents of children managed at the Neonatal Department of Singapore General Hospital, Singapore, between 1 September and 31 December 2008. The questionnaire consisted of three sections -section A collected demographic data, section B included questions on knowledge, and section C explored attitudes and perceptions. Knowledge T-scores were analysed for the entire cohort and subanalysed with respect to prior IBLS training.
Singapore (e.g. Australia (11) and New Zealand (12) ). Therefore,
we designed the present study to examine local parental knowledge, attitudes and perceptions of IBLS, and to compare our findings with that of previous studies. (11, 12) We anticipate our findings to provide information that could be useful to the relevant authorities that plan strategies for the early recognition of paediatric CPA, thus helping to improve the outcomes of out-of hospital paediatric CPA.
M e Th O Ds
The present study was conducted at the Neonatal Department of Singapore General Hospital (SGH), Singapore, between 1
September and 31 December 2008. Parents of infants delivered at SGH (i.e. inpatients) and those who brought their children for consultation at SGH outpatient clinics during the study period were enrolled in the present study. Care was taken to ensure that the questionnaire was not re-administered to parents who had previously been administered the questionnaire either in an inpatient or outpatient setting.
The questionnaire was developed primarily in the English language and then translated into Chinese by a native Chinesespeaking nursing staff at our department. It was translated into
Malay by the first author, who had received Malay language education for 13 years in Malaysia. To cater to participants with lower education (defined as secondary school education and below) simple words were used, and the questions and answers were tailored to be short, straightforward and to the point.
Pictograms were also made available for the first question in the Advance Knowledge (AK) subsection so as to reduce potential confusion among participants. The questionnaires were distributed on a daily basis in both inpatient and outpatient settings. If both parents of a child were simultaneously enrolled, they were advised to complete the questionnaire separately, constituting two participants. A p-value of < 0.05 was considered statistically significant.
R e sU lT s
A total of 400 parents participated in our survey. When the questionnaires were collected, none of the participants indicated that the questions were incomprehensible. Fig. 1 demonstrates the distribution of the study participants based on their BK T-scores. For the knowledge section, 21 participants had invalid T-scores and were excluded from further analysis.
Additionally, four participants who did not indicate whether they had previously attended an IBLS course were excluded in the comparative analysis of BK and TK scores between trained and untrained participants.
The median BK T-score of the entire cohort with valid scores (n = 375) was 7 (range 1-9). Pass marks were obtained by 55.2% of the participants. Among the participants who passed, 26.1% had received previous training. The median BK T-scores were 6 (range 3-9) and 8 (range 3-9) among untrained and trained participants, respectively (p < 0.001). The proportion of participants who had a BK T-score ≥ 7 was significantly higher among the trained participants. Table I shows the demographic characteristics of our study cohort, and the median BK T-scores and proportion of participants who obtained pass marks with respect to these characteristics. Median BK T-scores were significantly higher among participants in the age groups 26-30 years and 31-35 years when compared to other age groups. Nearly 75.6%
of the participants had received a tertiary education or higher. The median BK T-score and proportion of participants who obtained pass marks were consistently and significantly higher among participants with higher educational qualifications.
The median BK T-score and proportion of participants who obtained pass marks among untrained participants are shown in Table II . A significant difference was detected only with respect to levels of education; participants who had a tertiary education or higher achieved a higher median BK T-score, and a larger proportion of them obtained pass marks. The median BK T-scores and percentage of participants who obtained pass marks among trained participants are shown in Table III . A majority (n = 54, 83.1%) of the trained participants obtained pass marks with a median BK T-score of 8 (range 3-9). There was no statistically significant difference in the scores of trained participants with respect to the various demographic characteristics.
Among the trained participants, the median TK T-score was 11 (range [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] and pass marks were obtained by only 35.4% of them (Table IV) . The median TK T-scores and proportion of participants who obtained pass marks were significantly higher among participants with higher educational qualifications. There was no statistically significant difference in the scores of these participants with respect to other demographic characteristics such as ethnicity, age group, gender and number of children.
When the median BK T-scores of trained and untrained participants (Table V) were compared, significant differences were observed in the two groups with respect to ethnicity, p < 0.001) were significant factors that contributed toward failure in achieving BK T-score pass marks (data not shown). For TK T-scores among trained participants, none of these factors were found to be significant (data not shown).
When individual questions were considered, trained participants were found to be able to answer most BK questions correctly except for question 4a, for which only 38.0%
responded correctly (Table VI) . Notably, the number of participants who responded correctly to this question among trained participants was significantly higher than that among untrained participants (21.0%). All questions, except for questions 1 and 5a, showed significantly higher rates of correct responses among trained participants. About 13.6% of participants did not know the telephone number to call in an emergency.
For AK questions, trained participants obtained pass marks in four out of five questions, but for two of these questions, the proportion of participants who responded correctly was only slightly over 50% (Table VII) . The proportion of participants (Table IX) . Only seven participants indicated a lack of such interest, citing reasons such as knowing what to do in an four minutes is reportedly 43%. (14) This is reduced by 7%-10%
Ta b l e I X . A t t i t u d e s a n d p e r c e p t i o n s a m o n g t r a i
with every passing minute. Despite this important chain of survival, a local study has found that EMS was activated for only 63.7% of patients who presented with out-of-hospital CPA.
Several studies have been conducted to identify the factors responsible for the low survival rates associated with outof-hospital paediatric CPA. (7, 9) Tham and Chan reported that witnessed CPA was a key independent predictor of return of spontaneous circulation (OR 3.049, 95% CI 1.101-8.444).
Furthermore, according to Swor et al, witnessed CPA was a predictor of CPR performance (OR 2.3, 95% CI 1.4-3.8).
Although CPA is unpredictable and a witness cannot always be guaranteed, what would make a difference for the affected person would be the activation of EMS and initiation of CPR for all events that happen to be witnessed. However, bystander CPR rates, which have been shown to more than double patient survival rates, are often low, even when CPA is witnessed. (15) Given that Swor et al have reported that CPR-trained bystanders make a significant difference to CPR performance (OR 6.6, 95% CI 3.5-12.5), (9) it is evident that the understanding and experience of bystanders who may potentially witness a CPA event is crucial.
The present study aimed to assess the knowledge, attitudes and perceptions of a select group of potential bystanders in Singapore. Parents of newborn infants or children were selected as the target population, as they were most likely to be witnesses in paediatric CPA events. Our findings draw attention to several factors that are likely to have a bearing on CPR performance in paediatric CPA.
Firstly, general knowledge regarding IBLS was poor in our local cohort. However, it was found that knowledge of IBLS was significantly better among those who had previously attended IBLS training, as indicated by the higher proportion of participants who obtained pass marks and higher BK T-scores among trained participants. Our findings indicated successful retention of knowledge among trainees to a certain degree.
In our study, while expected associations were found between knowledge and training across factors such as ethnicity, gender and education, we found that prior training makes a significant difference to knowledge among participants belonging to younger age groups. In our cohort, higher scores were achieved among participants aged 26-35 years. We also found that participants over 35 years had a 2.2-fold greater risk of failing when compared to younger participants. Healthcare providers should therefore focus on this target population and promote relevant training among the younger public.
Furthermore, training appeared to be a significant factor among participants with fewer children (either one or two children). However, logistic regression analysis did not reveal any significance for those with fewer than four, three or two children. Given these findings, more widespread and targeted attempts to raise awareness, particularly among parents with fewer children (and possibly new parents), who might perhaps have more time to attend training when compared to those with more offspring, should be explored.
Logistic regression analysis revealed that training was the most important factor associated with knowledge of IBLS in our cohort, as the increased risk of failing to obtain pass marks for BK T-scores was greater than fourfold for participants without prior training. Among the trained participants, none of the other demographic factors had any significant impact on the ability to achieve pass marks for TK T-scores. Our findings imply that training is a key factor that could benefit a majority of the general population and should therefore be made easily available. 
A weakness in the chain of survival following paediatric CPA that became evident in our study was a delay in EMS activation. About 14% of our participants were unaware of the local ambulance access number to call in the event of an emergency. Additionally, 19% of participants indicated that they would use their own/public transport to get to the nearest hospital. We also found that knowledge that a child's brain would only permit a downtime of 4-6 minutes before the onset of hypoxic damage was significantly different between the trained and untrained participants in our study. According to a 2003 cardiac arrest and resuscitation epidemiology (CARE) study in Singapore, (8) In conclusion, our findings draw attention to the knowledge, attitudes and perceptions of parents in Singapore toward IBLS.
Our results will help healthcare providers to design more effective future programmes, and improve early activation of EMS and early CPR performance by bystanders. This will in turn improve the survival rate of out-of-hospital paediatric CPA.
Out-of-hospital paediatric CPA, although very rare, has a poor prognosis. Early CPR is crucial for improving the probability of survival and reducing the morbidity associated with such events. Improved CPR performance can be ensured through the augmentation and upgrading of the knowledge and skills of the population via early BCLS training and regular refresher courses.
